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T11ee碇ctsoftumor造beaIingonserumandliverlipidlevelsweneinvestigatedinSatolLmgca1℃inoma(SLC｝implamedl3tsb6/compalinglonomlal
田tsfdadiet”肋”"(conml)andpaiﾄfbdgmups､Tilmor-bearing恥ｗｅ配implantedwith5×lO6SLCcellsandmaintainedfbr21days､Semm
totalcholeste1℃l,andespeciallyhigh-densiwlilpopmtein(HDL)-cholesterolandesteriiiedcholesterolconcemanons,wercsiglificanllydecreased
fbllowingtumorimplantationascompal1edtothecontrolgroup､SerumHDL-cholesterolandestelfifiedcholesterolconcennationsinthcpaiﾄ舵d
groupweIEaIsosiglificantlydec唾asedascompaIEdtothecontrolgDup､ThesemesultssuggestthatinSLC-implantedIats,semmcholesteml
conccntmtionsundeIgochange,resultinginabnomlallipidmetabolism,andthattheseserumcholesterolconcentmnon-IEductiveactionsmightbe
due,atleastinpaIt,tolhedecIcaseiI1theibodintakeaccompaniedbythetumoILbealingslaleinaddiljontothetumo雁bearinge雌ctitself
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癌，血清および肝臓脂質，担癌
lNTRODUCTlON
ThetumorccllhasavelydistinctivemetabolismSevemlpにvious
studieshaveconsideIEdthemetabolicchangCsthattakeplaceinthe
hostaftertumorimplantanonMetabolicabnomlaliticsarisingfmm
malnutritionandmalignancyameseeninanimalsorPatientswithcancer
cachcxia、VhriouscanceIsaHbctthclipidmetabolism.'~7）Rats
subcutaneouslyimplantedwiththeasciteshepatomacelllincAHlO9A
showhyperlipidemiawithanotabledec1℃aseinthehigh-densiw
lipopmtein（HDL）hHctionandanenoImousincI℃aseinthe
very-low-densitylipOpmtein（VLDL）pluslow-densiwlipopIutein
(LDL)症lctionss,7)duIinggDwthofthesolidtumoI:5)AH109Aisa
hepatomaandoIiginates丘omthelivemThelivercamcsoutmaiorIipid
metabolism，includingcholesterol，fltWacid，andtriglyceIide
biosynlheses,aswellasVLDLproductionltisthemelblEconsidelEd
thathcpatomacellsmayailもctlipidmelabolisminlhchostbodyfmd
thatlhecancerstateafiもctslipidmelabolism・
Salollmgca1℃inoma(SLC）isamnsplamahlesolidpulmonaly
lumoI・ｉｎｄｕｃｅｄｉｎａｍａｌｅＤｏｎｌｙｕｓｌｍｌｎｍｔｗｉｌh4-nihDquinoline
l-oxide､SLCcellsinjectedimavenouslyhavebeenfbLuldtopmduce
metastaticibcionlyinthelungowithalliniectedratsdyingof
pulmonaIymetastaSeS､89）
ｌｎｔｈｅｐ1℃sentstudyうtoinvestigatethee舵ctsoftheSLC
implantationonlipidmetabolismchangesinlipidlevelsinserumand
liverwe肥examinedinSLC-implantedrats,TheSLCisalungcancer
andol･iginalEslmmthelungtheIEfb1℃,theeHbctsofthcimplanted
tLlmorcellsonlipidmetabolismofSLCmaybesmallascomparedto
thehepaloma品7)whichoriginates6'omtheliveI･andisactiveinvanous
typesoflipidmetabolismlnaddition，ｉｎｔｈｅｔｕｍｏ雁bearingstate，
decmeasesinlbodintakeandbodyweightalEseenasaIEsultofa
canceHnducedcachexiaTherefbre，apail湾fもedingstudywas
conductcdtoinvcstigatethee舵ctsoffbodrestlictiononUlmoI達bealing
imSLC-implantcdl別ts．
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Ａﾉ7”αAαﾉ7〔/ｄＩｾKs・Thisanimalexpemnentwasconducted
wilhthcappmvalofthclwatePIEfectumlUniveIsityResea1℃h
EthicsCommittee・
MaleDonIyumts(1burweeksofage,JapanSLClnc.,ShizuokzL
Japan）ｗｅ1℃individuallyhousedinstainlesssteelcageswithwire
boUomsinanaiI迄conditioI1edlwoomwhhatemperaUlreof22±2℃,a
ldativehumidilyoI､55±5％,ａｎｄａｎ８:Ｏ０ａｍ・ｔｏ８:００ｐ．ｍ．lightcycle
andwelEkeptonastockpelletdietOV征;OIientalYeastCo.,1bkyo，
Japan)，fbllowedbyabasaldietcontaining２０％cascin､'0）T11e
compositionol､lhebasaldietwasasfbllows:２０％caseｉｎ(Oriental
YeastCo.)、13.2％a-comstarch（O1ientalY1eastCo.)，39.75％
comsta１℃ｈ（OrientalYeastCo.)，１０％ｓｕｃｍｓｅ（NissinSugar
ManufncturingCo.､Tbkyo,Japan),５％cellulosepowder(Oriental
YeastCo.).7％soybeanoil(OrientalYeastCo.),3.5％mineIalmixtulE
(AIN93Gcomposilion)'0)(OIientalYeastCo.),１％vitaminmixtume
(AlN93composition)'０)(OrientalYeastCo.),0.25％cholincbitallmtc
(WtlkoPulcChcmicalIndustries,Osaka,Japan),and0.3％L-cystine
(WakoPuI･eChcmicallndustries).AfterplBliminalyibeding,thcllats
*lFoodandNuuitionMaiol;ScienceofLivingDepallment・
Abb唾viations:HDLhigjl-densiWlipopmにin;LCAmlecithin-cholestemlacyltmnsfemse;LDL,Iow-densiMipOpmtein;PBS(-),phosphate-bu碇I迄
edsaline;TBARS,thiobaIbituIicacid-IEactivesubstance;ＶＬＤＬ,vely-low-densiWlipoprotcin．
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nbleLlnitialbodyweight,fbodintake,bodyweightgain,andweightsofliverandepididymaladiposetissueinnormalrats従ｄａｄ
/め伽加(Contml),tumor-bearingratsiedα‘ﾉﾉﾉ6"”(Tumoﾄbearing).andnormalratspair-企dwithtumor-bearinglnats(Pair-fed)．
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Measurement Control Tumor-bearing Pair-fbd
one-wayanalysisofvariancefbllowedbyBonferronitest．
lnitialbodyweight(9)
Foodintake(g/21.）
Bodyweightgain(g/21.）
Liverweight(g/Wholebody）
Epididymaladiposetissueweight(g/wholebody）
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Fig.１．Estimatedsolidtumorvolumeintumo隈bearingIats,Values
IEpにsentthemeansfbrsevenIa幅.VEIticalbaI5indicatestandaId
emＪＩＳ．
－２－
Valuesrepresentthemeans士standarderrorsfbrsevenrats・Valuesnotshalingacommonletteraresiglincantlydiffbrentatp＜０．０５ｂｙ
weredividedintothIeegDUps(､=7)ofsimilarbodyweights,withthe
fiIstgIDupIEceivingasUbcutaneousimplantationof5×lO6SLCcells
(pmvidedbO/theCellResourceCentcribrBiomedicalResealdL
InstjtuteofDevelOpｍｅ皿AgingandCanceI；TbhokuUniveIsity§
Sendai,Japan)suspendedinphosphate-bufIblEdsaline(PBS(-))(0.5
ml/１３１)inthebacktopmduceasolidtumor(tumo雁beaIinggDup)，
withthesecondgDuprBceivingashaminiectionofPBS(-)alone(０．５
ml/画),ｔｈｉｓgmupbeingdesigmednoImalIats（conlmlgoup)．
NoImalmtsoflhelastgoupweIEgiventhesameamountofdietwhich
gmuPoflhetumoI砦bealingmtsateonthedaybeib1℃,andthisg9oup
desiglatespai唯ｄｇＤｕｐ,ＴｈｅＳＬＣｃｅｌｌｓｗｅにpIEpa１℃dbymeansofa
cellcultumesystem・TheSLCcellswemecultu１℃dinRPMI-l640
mediumsupplementedｗｉｔｈ１０％fi3talcalfserum､Thelalsofeach
gDupwelemajntainedfbrafimher21daysonthebasaldieLThesolid
tumordiameherwasmeasunedtoestimatethetumorvolumeeveIydayb
Wameranddietwe能ｏｆｆｂＩＥｄａｔ７:００ｐ．ｍ．everydayandlEmained
availablealalltimes・Anjmalsweに“privedoftheirdietat9:ＯＯａｍ・
onthe21stdayうbutallowedfheeaccesstowateruntilsacliEce,which
wasperfbImed4houIslatefBloodwascollectedandIefttoclotat
momtempeI五tumetoobtainsemm､Thelivenepididymaladiposetlssue，
andsolidtumorweIEquicklymemoved,washedwithcoldO､9％ＮａＣｌ，
blottedonfilterpapeEandweighe｡.Thesenlmandliverwe妃stonedat
-30℃ｕntilupidconceImtionanalyseswe舵peIfbmledAliquotsof
theliverweIEalsoprEservedinmethanolandstoIEdat４℃until
analysesofthelipidcontemsweIEperfbImed・
Ｌｊｐ〃α"ロウ感ａｓ・ThelipopIuteinsepalationofsenlmwasasfbuows，
ＨＤＬｗａｓｓｅｐａｌ誠ｅｄ釦ｍＶＬＤＬｐｌｕｓＬＤＬｂＷｐｌＥｃｉｐｉｔａｔｉonmelhod
usingsodiumphosphotlmgSticacidandMgに1,''）andVLDLwas
sepamted節mLDLplusHDLbyulmcentIifUgation・'2）
SemmtotaLI-mL-､and(IDL+LDL)毛holesteml,fEecholesteml，
畝glyceride，phospholipid，andnonesterifiedflt0ノａｃｉｄ（NEFA）
concentmtlonsweIedetemlineｄｂｙａｎｅｎ勾/maticmelhodusinga
CholestemlE-test，FIEecholestemlE-'mest，TTiglycerideE-tesL
PhospholipidCtesLandNEFAC-1est（WakoPlm3Chemical
lndusmes),rEspectivelb/､ThediHelEncebetweenthetotalcholesterol
concenh証ionandHDL-cholesteIolconcentmationwaslEgaldedasthe
(VLDL+LDL)-cholestemlconcentmtion､ThediHe妃ncebetweenlhe
(HDL+LDL)‐cholestemlconcenmtionandmL-cholestemlconcen‐
Uationwas正galdedastheLDL-cholestemlconcenmtion，T11e
di碇IEncebetweenthe(VLDL+LDL)-cholestemlconcentmlionand
LDL-cholestemlconcemanonwaslEgaldedaslheVLDL-cholesteml
concennationThemtiooflhe(VLDL+LDL)-cholesterolconcenmatlon
toHDL-cholesterolconcennationisdesignatedastheatherogenic
index､Ｔｈｅｄｉ碇lEncebetweenthetotalcholesterolconcemanonand
fiEecholestemlconcentmtionwaslEgaIdedastheesteIifiedcholesteml
concenmtion,andthemtiooftheesterifiedcholesteIUlconcenlmtionto
totalcholesterolconcentmlionisdesiglatedasthecholestemlmtio，
TbtallipidsweIEexn召ctedaccoIdingtothepmcedulEofFｏｌｃｈｅｒ
ａ１ｌ３)fDmthelivemAfierpomonsofthechlorofbmlphasehadbeen
driedLmdernimgen,thecontentsofcholesterol,'4)廿iglyceride,'5)and
phospholipidl6)wercdeteImined・
Thesemmandliverlhiobalbitulicacid-IEactivesubstance
(TBARS)valueswel'emeasulEdaccoIdingtothemethoddescribedby
Yagi'7landMihaIaejfaj,'8)mespectivelb/と
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weightgainlbrthe21-daydumtionoftheexperimentalperiod,and
weightsoftheliverandepididymaladiposetissueattheendofthe
experimentalperiod・ThelneweIEnosignificantdi碇唾ncesbetweenthe
connDlandtumoﾄbeaJinggmLlpswithにgaldtothefbodintake,body
weightgain,andliverandepididymaladiposetissueweights・Inthe
pai鵬fもedingstudy3thefbodintake,bodyweightgain,andweightsof
theliverandepidkb/maladiposctissueinthepai雁佑dgoupwerenot
changCdascomparedtotheconn･olgIUup．
３３
RESULTS
THblelshowstheinitialbodyweightうfbodinlakc,ａｎｄｂｏｄｙ
ＳＹａ施故卿/”Iり“ResuhswelEexp1℃ssedasmean士standard
enmStatisticalanalysiswascaniedoutbyone-wayanalysisof
varianceibllowedbyBonf3nDnitestusingtheSPSSStatistics,veIsion
20(IBMJapan,Ltd・’1bkyo,Japan).Asignificancelevelofp＜０．０５
wasusedlbrallthecomparisons．
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Fig.２.Serumcholestemlconcemation,alherogCnicindex､andcholestcmlIntioinnoImalandtumol迄be釦･ingmts・ValueslEp1℃sentthemeansibl・
sevenIats・VerticalbaIBindicalestandarderrors､Vhlucsnotsharingacommonletteramcsignincantlydi舵IEntatp＜０．０５byone-wayanalysisof
vallancefbllowedbyBonfemonitestCnormalratsled”肪放”ｇｍｕｐ(conml);mtumoFbearingIatsfed“肋"M"ＩｇｍＵｐ;RnomlalIats
paiﾄfi3dwithtumoﾄbearingmts．
２
Fig.3.Semmtriglyceride,phospholipid,andnonesteri{icdfatO/acid(NEl二A)concentIationsinnoImalandtumoﾄbearingmls､ValuesIepIEsentthe
meansfbrsevenIats､VbrticalbarsindicaにstandaIdelToI乱Ｃ,noImalmtsfi3d“肋加""gmup(connUl);T;UmloI箔bearingmts企｡”肋/加加gmup；
RnoImalmtsparfbdwithtumol迄bearingmts．
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Ｆｉｇ、５．SeIumandliverthiobarbituricacid-reactivesubstance
(IBARS)valuesinno1malandtumol窪bealingrats､ValuesreplEsent
themeansfbrsevenmts､VblticalbalsindicatestandarderrolaC，
nolmall恋fも｡α‘/肋加""goUp(control);T;tumol砦bearingrats企ｄ
”励加”gDup;Rnolmalratspai虚dwilhtumofbearingralS．
－４－
Fig.4.Liverlipidconte応innolmalandtumox達bealingrats.ⅧuesrepIEsenmhemeansfbrsevennais.ＶもrticalbamsindicatestandardelmIns.Ｃ，
normal“た.”肋放”ｇｏ叩(contlol);'1;tumol←beaIinglats企d”肋"z""gIoup;RnolmalIalspair-fもdwithtumol←bearingmlS．
TheabsoluteandreIativeweightsofthesolidtumorattheendof
theeXpelimentalperiodwel3e0.89±0.12gand0.27±0.24％ofbody
weightぅrespeclively・
FiglshowstheestimatedsolidtLunorvolumeintumo吟beadng
mtsafterSLCimplantation,Thesolidtumorcouldbeobserved3-5
daysafierSLCimplantation,andconlinuedtogIowwithtime､On
approximate]b(hel2thdayaRerSLCimplantation,howevel;solid
tumorslDppedgrowingandthenbeganioreduceinsizeuntilthe21st
dayafterSLCimplantatioIL
Semmcholesterolconixmmijio鵬ａｒｅｓｈｏｗｎｉｎＦｉｇ・Znle
mmo砂bea]ingratssig]ificantlbノdecreasedthetDtalcholesterol
concematiｏｎａｓｃｏｍｐａ１℃ｄｔｏｔｈｅｃｏｍｒｏｌｇｏＵｐ、Inlipoproにin
cholesteIol,ImL-cholesterolandestelifiedcholesterolconcenlrHtions
inthetumorさbeadnggIoUpwe肥significanUylowerthanlhoseimhe
controlg3oup,whileLDし,VI-DL-andf℃echolesterolconcenhzIiions
werenotchangedinreSponsetotumol豊bearingThealheIogenicindex
andcholesterolratioinlhetumo形bealinggoupwerenotsig]iEcantly
changedascomparedtothecontlClgIoup,InthepaiI声企edingstudy3the
totalcholesterolconcentrationinthepa雌企dgDupwassiglifcantly
lowel･thanthatinthecontlplgoup､InlipOploteincholestelOl，
IFmL-cholesterolandesteIihedcholesterolconc唇uUuiiu』]ｓｉｎｔｈｅ
ｐａｉｌきたdgoupwepesignincamlylowerlhamhoseindlecomDlgIDUp，
whileLDL-，VLDL-andfeecholesterolconcentrationswerenot
changedbetweenlheconhDlandpail遥企dgoUps・Thesecholesterol
concemfationsinthepair-fもdgroUpwerenotchangedascompaledto
thetumoﾄbearinggoup.'Iheaiherogenicindexandcholesterolratioin
thepair電fもdgoupwerenotsigdiicantlychangedascompaIEdtothe
contpolgoUp・
Serum面glyceride,phospholipid，andNEFAconcennationsa1℃
showninFig､３.ThereweI巳nosi1mificantdi鮭rencesbetweenthe
comrolandtumoﾄbearinggroupswitimegardtothesel･umniglyceride，
phospholipidand,NEFAconcemaUons､Inthepai唯edingstudy;1he
semmhiglyceride,phosphoUpid,ａｎｄNEFAconcentlationswerenot
sig］ifcantlb/di症rentbetweentheconhDlandp証企dgDUps・
LiverlipidconlentsaIeShowninFig.４.Thehepaticcholesterol，
1riglyceride,andphosphoupidcontemswerenotsignificantlydimerent
betweentheconhDlandtumo吟bearinggDUps､hthepai唯edingstudyi
lhemewerealsonosigni丘cantdiflb1Encesbetweentheconmoland
parfedgoupswith唾gardtothelivercholesterol,1riglycaide,and
phosphoHpidcontentS・
SemmandliverTBARSvaluesa１℃showninFig､５.TheIEwereno
sig]iEcantdi症IEncesbetweentheconnDlandtumo鵬beannggoups
withregardtotheserumandliverTBARSvaIues・InthepajI詮feeding
study3bdhsemmandliverTBARSvalueswerenotsig1ificantly
changedbetweenlhecomolandpah←企dgDuPs．
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lipidconcennxInonsandliverlipidcontenlsinSLC-implantcdl創ats,and
SLCimplantationtomtssignifcantlydeclEasedthetotalcholestemi
conccnmtion，andespeciallyesteI1fiedcholestｅｍｌａｎｄＨＤＬ‐
cholestclnolconcenUations,ascompalEdtothecomolgoup･Thefee
cholesberolesterincationiscatalyzedbylecithin-cholestelDlacyl
hHnsたIase(LCAｎ.LCA【TcatalyzestheUansfrofaflttyacidmesidue
f1omthe2positionoflecithintocholesteIoltolbmlesteriiied
cholcstelulandisconside唾ｄｔｏｂｅＩＥｓｐｏｎｓｉｂｌｅｆｂｒｍｕｃｈｏｆｔｈｅ
ｅstelifiedcholesterolinplasmalipoproteins・ＩｔｉｓｌｉｋｅｌｙthaLinlhe
SLC-implanted画ts，theesterificationoffi℃echolestemlmightbe
lEducedbythesuppnessedLCAractivi既andhence，１hesenml
estel･ihedcholesterolconcenUぞItionisdec1℃ased・LCATisalsoan
impoItanten2ymeinIEvel記cholestemltIanspoIt,playingacentIalIole
inlhepmspoItofexcesscholesterolf1omperiphelallissuestolmLIt
hasbeenmepoltedlhatasiglificantdec1℃aseinplasmaIlDL-cholesteIol
concentlationandasupp配ssionofplasmaLCA【ractivilyalcseen
simultancouslyinhemodialysispatients・'9)ItisconsideIEdthatifthe
supp1℃ssionofserumLCA【ractiviWisseenitmightbelhecauseofthe
siglificantdec１℃ascinsemmHDL-cholestemlconccnmtionseenin
SLC-implantedTats・
Itiswellknownthatsomecance曙aHbctlipidmetabolism,FCI・
example・semmtotalcholestemland（VLDL+LDL)-cholesteml
concentmtionsincI'easedinasciteshepatomacelllineAHlO9A-bearing
l班,whiletheserumHDL-cholesteIulconcemrationdec1℃ased.”)In
theplEsentstu血theSLCimplantationdidnotchangclhemostof
pammeteIBmelatedtolipidmetabolismexceptfbrtheabovc-mcntioned
measl肥ments・ｌｎｔｈｅｔｕｍｏ碓bearingstale，thedisorderoflipid
metabolismoccunEdduringgmwthofthcsoIidtumoI:5)Ｉｎａｐ紀vious
stu的oftumo碓bearinglats，ａｎincIEaseinplasmaniglyceride
co､centmonandasupprcssionofactivitiesoftissuelipoplUteinlipase，
thchydlUlyticenろ/meinsemmtliglyceride,wemescenwithinc1℃ased
tumorbulden､andtumormemovalcompleteIyIEveIsedthesechanges.4）
ThesestudiespIovideevidencethatthetumoILinducedchangesinlipid
concenlmtionsinbloodaIEstimulatedbythepIesenceol､tumomlnthe
pIEsentstudWhesolidtumorwasobservedwithinashoIttimeafter
SLCimplantationthoughthesolidtumorstoppedgDwingandsolid
tumorweightwasonlylessthanl％ofthebodyweightonthe21stday
anerSLCimplantation・ThelEfbに,mostofthepammetei31datedlo
lipidmetaboIismexaminedinthep1℃sentstu〔b/mightnolbechanged
bySLCimplantation､ＴｈｃＩ℃asonwhyimplantedtumoi･cellsstopped
gowingisuncleamThetumorcellhasavcIydistinctivemelabolism
withdlepotentialibrinfinitegmwth・TheSLCcelloriginatcsfiom
DonIyulats;itislhe肥fb臆｡i伍culttocausca河ectioninthep1℃sent
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compalEdtothecontmlgroup・Ａｔｔｈｅｓａｍｅｔｉｍｅ，theseserum
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TheIEfb唾，１hcsesemmcholestemlconcenmtion-にductiveactions
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accompaniedbythetumoI迄bearingslateinadditiontothe
tumoﾄbearingeHbctitself
hlconclusionSLCimplantationtoIatschangessomesemm
cholestemlcomcenmnons･ThemechanismsIEsponsiblelbrthe
observedchangesinthesescnlmcholestemlconcentralionsthatoccur
asa肥sultoftheSLCimplantationwemenotdetelminedintheplEsent
studyQuestions1℃gardingthemechanismsofthesechangesinlipid
levelsin1℃sponsetoSLCimplantationlEmaintobeansweIEdina
fhIthe１．study．
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和文要旨佐藤肺癌（SLC）移植ラットにおける血清および肝臓脂質レベルに対する担癌の影響を，食餌を自由摂取させた正
常ラット（対照群）およびペアフイー デイング正常ラットとの比較で検討した。担癌ラットにはSLC細胞を５×106移植し２１日間
飼育した。血清総コレステロール濃度ならびにその中で高密度リポタンパク質（HDL）コレステロールおよびエステル結合型コレ
ステロール濃度が癌の移植後対照群と比較して有意に低下した｡ペアフイーデイング群のＨＤＬコレステロールおよびエステル結合
型コレステロール濃度も対照群と比較して有意に低下した。ＳＬＣ移植ラットにおいては血清コレステロール濃度が変動し脂質代謝
異常が生じたが，これら血清コレステロール濃度の低下には少なくとも一部として担癌そのものの影響に加えて担癌による飼料摂
取量の低下が要因となっていることが示唆された。
－６－
